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Abstract 
The role and essence of human capital within the turbulent environment of construction companies on the Polish market is 
very often underestimated. The construction sector is seen as a field where the main advantage for the management board is the 
knowledge about the market, about its investors and prices whereas the aspect of human capital is considered as an executory 
force of assigned projects not as the force which builds competitiveness of the business. Simultaneously many businesses strive 
to change this approach, in order to gain market advantage and become more competitive for Investors, for example they 
highlight the role of human capital in the business approach.  
The main aim of this article is to present chosen aspects of human capital in an construction enterprise. The starting point for 
further analysis is the theoretical recognition of human capital, its role and the integral connection with the intellectual capital of 
an enterprise. Human capital constitutes inborn skills and acquired skills, thanks to which if adequately invested in can be 
developed and enriched. This places the people in a significant position within the economical definition of business activities in 
a company.  
The second part of the article presents an analysis of the Human Capital Efficiency (HCE) quotient measuring effectiveness 
based on the VAICTM  (Value Added Intellectual Coefficient). Human capital (HC) with regard to the HCE index is connected to 
all employee expenses (salary and other provisions) however does not constitute intangible assets such as motivation, 
involvement as well as preventing deprecation and can be calculated as a company expense such as medical insurance. Thus a 
further analysis will be conducted with regard to: 
x Defining the factors in the dynamic scale  
x Analyzing the key factors used in human capital management using the dynamic scale 
The third part of the article is connected to the results of the conducted analysis on selected large polish construction 
company. A further analysis for the above mentioned dynamic factors will be connected to medium sized construction companies 
apart from the current analysis where these factors play an important role with regard to the development of the company.    
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1. Introduction 
Within the turbulent construction market environment the changes taking place in the economy and in the society 
have had a direct influence on the amount and quality of highly qualified personnel which enables strengthening of a 
company’s position on the market and sets higher barriers for entering the market for competition.         
Currently certain changes are noticeable as far as the approach towards this aspect is concerned and companies 
are more interested in gaining competitive advantage and becoming more attractive for Investors, companies are 
starting to represent a more innovative approach as this aspect differentiates them when it comes to competitors and 
allows an enterprise to attract attention to their company. Thus the role of human capital is how to adapt the work 
culture to the changing motivational aspects of employees, how to measure human capital in order to be able to 
create barriers which strengthen the position of companies on the market.   
The starting point for further consideration is the theoretical definition of human capital, its role and the 
indissolubility with the intellectual capital of a company. The definition of human capital is not unambiguous, 
scientists argue whether the word ”capital” is used appropriately, the ambiguity also concerns the scope of the 
research, i.e. if it is conducted on the scale of one entity, an organization or on a macro scale. In economics the term 
was first categorized in 1961 by Theodore William Schultz, according to whom human capital constitutes inborn 
skills and acquired skills, thanks to which if adequately invested in can be developed and enriched [1]. This places 
the people in a significant position within the economical definition of business activities in a company.  
The second part of the article presents an analysis based on measuring the level of effectiveness VAICTM 
proposed by Ante Pulic [2], based on the analysis of the Human Capital Efficiency (HCE). The HCE is calculated as 
the Value Added (VA) achieved by one cost unit invested in employees according to the equation: 
HC
VAHCE  
  (1) 
where: 
VA – Value Added 
HC – Human Capital 
 
The Value Added (VA) constitutes the difference between the income and the expenses of a company and its 
calculation is based on the theory of stakeholders view [3] and it is distinct from Economic Value Added (EVATM). 
EVA is the profit that remains after deducting the cost of the capital invested to generate that profit and is defined as 
Net Operating Profit After Taxes (NOPAT) less a capital charge that reflects a firm’s cost of capital [4]. 
The third part of the thesis is connected to the results of the conducted analysis on the basis of data which has 
been based on the financial data of Erbud S.A. and Budimex S.A. according to the Stock Exchange. 
2. Human capital – the essence 
T.W. Schultz proved that the profitability of investing in human capital by education and training in the United 
States is bigger than that based on physical capital. He devised his concept in 1961 in the following way: “Consider 
all human abilities to be either innate or acquired. Attributes (...) which are valuable and can be augmented by 
appropriate investment will be human capital (…). By investing in themselves, people can enlarge the choices 
available to them”[5]. T.W. Schultz’s work takes into account that the distribution of genes responsible for inborn 
skills is similar in all societies and the differences derive from the acquired skills [6]. Adam Smith in The Wealth of 
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Nations indicates that the key significance of skills and knowledge of employees can be shown in production and 
high quality goods. He notes that the remuneration should take into account not only the effort which is put in but 
also the time spent on completing the task and should also support the expenses incurred on acquiring these skills, 
which allow employees to execute the tasks on adequate positions [6]. 
Garry Becker analyzed the issues connected to human capital with regard to one entity. G. Becker believed that 
investing in education leads to an increase of future earnings. A guarantee of higher earnings results in higher 
competition on the labour market, which enforces a higher remuneration on employers to those employees which 
achieved a higher productivity and are better educated  [7]. 
The influence of human capital on the economic development of a country was devised in theories in the 80s of 
the 20th century by Paul Michael Romer, who indicated that human capital can belong not only to one entity but to 
the whole country, he also introduced the analysis of the relation between the amount of human capital of a country 
and its GBP indicating a mutual positive correlation between the two [8]. In addition the research of Robert 
Emerson Lucas was based on the assumption that agility of human capital leads to its movement to areas of higher 
income, to richer regions – so it causes a divergence of earnings. Thus richer regions become even stronger and with 
a higher accumulation of human capital and poorer countries become weaker. The same is with material capital, 
which prefers stronger regions where high-tech solutions can be developed rather than weaker regions [9]. The 
theory of human capital can be devised according to that of Jay Barney [10] – in this article J. Barney arguments that 
maintaining competitive advantage lies within the resources and the abilities which are controlled by the company 
which are valuable, rare and impossible to copy.   
Summing up human capital is a collection of individual traits such as knowledge resources, skills, abilities, 
qualifications, basics, motivation, health, which have an influence on self-esteem and constitute a source of 
satisfaction and the level of earnings. On individual level, human capital is defined as a combination of four 
elements:  
x Genetic inheri-tances 
x Education 
x Experience 
x Attitudes about life and business [11] 
Human capital constitutes the basis for innovative development of a company, it is the source of the strategic 
rebuilding through the usage of for example brainstorming in a research lab, re-engineering new processes 
improving personal skills or developing new leads. The essence of human capital is the fact of intelligence sharing 
among the members of the organisation [12]. Nick Bontis indicates that the significance of human capital together 
with interpersonal interactions, which are essential in order to create value for a company and indicate the arising of 
a new value as a result of these interactions being the intellectual capital of a company.   
Many methods of measuring human capital derive from the concept of measuring intellectual capital. Intellectual 
capital can be defined as a collection of three dimensions:  
x Human capital – as the knowledge and competences of employees 
x Structural capital – the procedures of an organisation supporting employees 
x Client capital – all business relations of a company with outside institutions such as suppliers, partners, investors, 
clients and etc. [13] 
Human capital is the most important constituent of intellectual capital of a company, as people are the ones who 
have knowledge they interact with the surrounding environment, are motivated and supported and can create this 
value for a company. Human capital plays an important role and it deserves special attention in each of the models – 
Ross’a  concept [14] draws attention to the physical and nonphysical aspects in an organisation. It relates to the 
inner structure of the company. In this understanding Human Capital is connected to the development and or with an 
increase of procedures which if improved thanks to tangible, financial or intangible assets will constitute a specific 
value in the future. Intangible assets such as knowledge and talents lead to motivation and mental agility. 
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Fig. 1. Positioning of human capital in Ross’s concept [14] 
In model presented by Annie Brooking [15] human assets are considered an ability of creative thinking, solving 
problems, leadership and managerial skills. Intellectual assets are considered as know-how, commercial 
confidentiality, restricted rights and patents. Infrastructure assets consists of organisational culture, methods of 
assessing risks and tools.    
 
 
 
 
 
 
Fig. 2. Positioning of human capital in A. Brooking concept [15] 
The benefits coming out of measuring intellectual capital are connected to measuring assets such as knowledge, 
organisational assets and human capital which validate investing in intellectual capital.  The most important benefits 
are: 
x Recognising intangible assets and monitoring them  
x Controlling the knowledge communication channels  
x An increase in innovation 
x Raising motivation among employees 
3. The method of measuring the Human Capital Efficiency (HCE) 
In order to conduct a further analysis the effectiveness of value added has been calculated on the basis of 
intangible and tangible assets.  It is possible to calculate this analysis on the basis of available data, which allows a 
confrontation of the financial results and the costs incurred.  
 The Value Added Intellectual Coefficient (VAICTM) was introduced in 1998 by Ante Pulic in the Austian 
Intellectual Capital Research Centre. The VAICTM method gives a possibility of calculating the value added which is 
the difference between the total income and the total expenses. In this context the expenses in a company are not 
seen as a cost but rather as an investment [16]. Value Added Intellectual Coefficient VAICTM is composed of the 
three following elements: 
STVAHCEVACAVAIC TM     (2) 
where: 
VAICTM – Value Added Intellectual Coefficient  
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VACA – Value Added Capital Employed Coefficient 
HCE – Human Capital Efficiency  
STVA – Value Added Structural Capital Coefficient 
 
Above formula can be broken down as follows: 
VA
SC
HC
VA
CE
VAVAIC TM  
   (3) 
where: 
CE – Capital Employed  
SC – Structural Capital 
 
On the basis of the index according to A. Pulic as the above mentioned, Ahmed Riahi-Belkaoui [17] proposes to 
calculate the Value Added (VA) as a series of features which can be converted in the following way: 
RTDIWDPBS     (4) 
where: 
S – net sales revenue 
B – bought-in materials and services (cost of goods sold and other expenses) 
DP – depreciation 
W – salaries and wages 
I – interest expense 
D – dividends declared 
T – total of all taxes 
R – retained earnings for the year 
 
as a reflection of net Value Added. The left side of equation shows the total value generated by the company in a 
particular period and the right side of the equation shows how the company distributed its generated value among 
stakeholders. In connection to this the equation (4) can be changed in order to calculate the Value Added by a 
company: 
RTDIWDPVA    (5) 
It is required to calculate the index of human capital in order to create Value Added – according to A. Pulic 
human capital is stated in expenses on employees this includes social expenses spent on human capital. He also 
indicated that the effectiveness of value added by human capital (HCE) is visible in how much value added has been 
created by one cost unit per human capital.   
The VA is de facto equivalent to the formula (4), except for amortization DP - some include DP in counting the 
VA calling it gross value added, others do not and call it a net value added. Using this formula one aspect needs to 
be highlighted that both salaries and wages have been marked with W and HC, in order to differentiate the symbols 
in the equation HCE in the numerator and denominator. One aspect which needs to be emphasized is that employee 
expenses are treated as a means of investment rather than as a cost. 
4. The effectiveness of using resources (related on human capital) on the basis of a chosen construction 
company 
The construction market in Poland is developing very rapidly, due to strategic decisions of the governing body as 
well as thanks to the support of the European Union, which subsidizes investments. One can also notice that the 
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entry barriers onto the market are increasing, many new enterprises are being founded and those existing on the 
market sign strategic agreements then are merged with bigger enterprises and what is more changes concerning 
human capital are noticeable. Human capital migrates between employers and this has an effect of the competences 
of a business and rises effectiveness and the quality of construction businesses activities. In the next part of the 
thesis an analysis based on two companies Erbud S.A. and Budimex S.A. has been presented. The data which was 
necessary in order to present the analysis has been obtained from the official financial statements of the 
aforementioned enterprises [18]. 
Erbud S.A. provides services connected to the construction of buildings and structures. 100% of the company’s 
services have been strictly conducted as the main contractor since 2006 on the territory of Poland. The chart 
presented below shows the results of the analysis of using tangible and intangible assets:   
 
 
 
 
 
 
 
Fig. 3. Resources – Erbud S.A. Source: own analysis [20] 
In 2011 the functioning costs of the enterprise  grew much faster than the sales. This generated a loss on almost 
all levels of profit, on the Value Added (VA) as well as on the level of Structural Capital (SC). The Capital 
Employed (CE) remained on a rather stable level thus enabling the company to adopt a strategy for further activities, 
taking into account the continuation of the choice of projects according to the profitability criteria. The positive 
outcome of these assumptions was seen in 2012, where the indexes of VA, SC and HC slightly grew from year to 
year. In order to be able to increase value added the functioning costs would have to be decreased upholding the 
assumed profitability criteria strategy. The assessment of effectiveness of used resources by the Erbud S.A. 
company shown with the VAIC index is as follows:  
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. The efficiency of using resources – Erbud S.A. Source: own analysis [20] 
In 2011 the VAIC index indicates the lack of effectiveness of using company resources. The company required 
substantial financial support. The low levels of indexes was caused by extended dates of payment, the losses caused 
a negative balance sheet result on the cash flow from operational activities of the business. The general slowdown of 
investments in 2011 had an impact on business activities, however the management did not see any danger to the 
accounting liquidity in the future outlook. Starting from 2012 an increase in efficiency indexes can be seen, the 
efficiency of using human capital is on a relatively high level maintaining an upward trend year by year. In order to 
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be able to increase the index the costs of human capital would have to be decreased or the company could aim to 
increase the value added index.  
The second company is Budimex S.A., which specialises in providing services with regard to construction and 
installation, real estate development and providing services within management and counselling for the whole 
Budimex Group.  The company as well as Erbud S.A. during its business activities is at risk when it comes to the 
different types of financial risk: the currency risk, the interest rates risks, the price risk, the credit risk and the risk of 
losing liquidity. The figure which had been presented below presents the value of tangible and intangible resources:  
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Resources – Budimex S.A. Source: own analysis [20] 
In 2013 slow down of the economical growth occurred in Poland and in the case of Budimex this is visible in the 
level of Structural Capital (SC) and with the decreasing trend of the Value Added (VA). The company expected that 
2014 will be a time of stability and slowing down the strong downward trend. It was estimated that new contracts 
will be executed due to the fact of many contracts being co-financed by the European Union within the new 
financial perspective for the years 2014 – 2020. The assumptions have had a positive outcome in accordance to 
expectations which has its reference to the increase in value added. The assessment of the efficiency of using the 
recourses by Budimes S.A. by using the VAIC index is as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6. The efficiency of using resources – Budimex S.A. Source: own analysis [20] 
The most important task for the company in the years 2016 – 2018 is to prepare the adequate basis of capital and 
people in connection to expected accumulation of contracts. For Budimex S.A. it is necessary to aim for increasing 
the efficiency for using structural capital.  
A comparison analysis of both companies (Erbus S.A and Budimex S.A.) with regard to the efficiency of HCE 
index has been presented below:  
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Fig. 7. A comparison of the HCE index, Source: own analysis based on [20] 
Budimex S.A. achieved at the end of 2014 from every one zloty invested in one employee a value of 1,41 PLN 
and Erbud S.A. 1,35 PLN, the differences within the companies come from using the HCE index even out , the 
trends in both of the analysed companies are positive. The indexes in both companies are on a high level.  
A substantial decrease in the HCE index for the Erbud company in 2011 was caused by the aforementioned 
slowdown in business activities as well as a decrease in the value added and the level of human capital. In the same 
period of time the Budimex company was able to maintain the structural capital and the effectiveness of own capital 
on a stable position thus avoiding the slowdown. It can be concluded that, due to the fact that the Budimex company 
has certain procedures in place and the main aim is directed at management knowledge, it was able to resist market 
fluctations thus having a direct influence on shareholders as well as being able to maintain a strategically better 
position on the market. 
4. Summary 
The main aim of this article was to present the aspect of human capital on the basis of two chosen companies 
where it plays an attention in a connection between human capital of an company and its efficiency. The non-
property elements of a company, such as human capital or intellectual capital are difficult to measure. This difficulty 
arises from the necessity of the strict correlation of a few or several indexes with regard to amount and quality. 
Measuring the level of human capital constitutes important results for the outside and inside stakeholders, which 
provides information about the role and direction of where the company is aiming to go, it also constitutes a basis 
for making key decisions in order to ensure the proper functioning of the company. This is of major importance 
especially when knowledge, management and people are more valuable then financial resources.  
The VAICTM is relatively easy to adopt and allows the company to achieve quick results, provides a simple 
interpretation and conducted on a regular basis can enable the possibility of a stable development in the turbulent 
market surroundings. Variations within human capital visualize pretty strongly the weaknesses of a company, and 
using the knowledge obtained from systematic measurements of the efficiency of human capital can have an impact 
on the development of a company. The proper analysis of the environment allows the building and adjusting of the 
management strategy in order to strengthen the company’s position on the market and to gain competitive advantage 
on the market.  
As it was indicated in the summary a further analysis will be connected to the dynamic factors for a medium 
sized construction companies where these factors play an important role with regard to the development of the 
company.    
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